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streamers and light extended from ecast and west through the zenith. At Detroit, Mich., three arches were
scen at altitudes of 45°, 65° aud Y0¥ ; also a corona near the zenith, and streamers and light 10° south of
zenith ; the three arches were continually moving upward or southward and baek again, reaching sometimes
152 south of z2nith., At Adrian. Mich., two arches first appeared, then a third one at or south of z nith
from E. to W.similar phenomena was scen thronghout Mich.  In Conneelicut streawmers tlashed near to
the zenith,  In Ilinois aud Tndiana observers generally rveport no true arch, hat ouly waves, clouds, and
streamers of light. At Gardiner, Mo, a henm from east to west reached the zenith. New Jersey two arches
seen, the second indefinite and within the first.  Coentral New York, avches from cast to west through the
zenith, and two or three othars lower down towards tha north; a fine esronn was obsorved at Cazenovia,
North Volney, Oncida and North Argyle; at New York city the altitudes of the arches were 452, with
sireuniers to the zenith.  In Obio telegraph lines were nffeeted with ground currents, and one, and sometimes
two perfect arches were observed, with stresmers reaching to 75° altitude,  Vermont, ane of 1the most bril-
Hiant ever seen; corona was scen at Newport.  Wiseonsin, corona was seen at Manitowor, Neillsville, anid
Rocky Run, The elcetrie disturbanee on telegraph wires was sufficient to interrupt the ordinary business
between New York, Buffalo, Baltimore, Montreal and Washingtom.

OPTICAL PHENOMENA,

Seolur Halos.—1st, Ind., N. J., N. Y.; 2ud, IIl., Iud., Iowa, Minn., Ohio, Wis.; 3rd, Irel,, Md., N. J.,
N. M., Ohio, Penn,, Va,, Vt.; 4th, Ga., Iowa, Me., Neb,, N, H., Ohio, 5. C; Ath, Ind,, Iowa, Mass, N. J.,
N. Y, Ohlin, R. L., Wis; Gth, Col,, Coun,, Me,, Mass,, N. H., N. Y.; 7th, Miun, N. J,, N. M., Wy.; Sth,
Conn., Iowa, Mass,, dlich., Neb,, N, H,, Olin, R. L; 9th, N. Y,; 10.L, Ala, Fla., Ill, Kau,, Ky., Miss,, N,
Y.; 11th, Iowa, N. Y., Wis,; 12th, Coun., Ind., Iowa, Mass., N, Y., Ohio, R. 1., Wis,; 13th, Ind, Me, N.J,,
Ohio, Wy,; 14th, Ala., Tud,, Ky.; 15th, Ala, Dak., Ind,, Iowa, La,, N. Y., Ohio; 16th, Fla., Ind, Iowa,
N. Y., Tenn., Wis.; 17th, Ga., I, Ind., Mu=c,, N. J., N. Y., Ohio; 18th, Conn., I, Ind.,, Miss, N, Y,
Ohio, S. C., Wis.; 19th, Conn,, Fla., Ga., Ill,, Iud., Mich,, N. H,, N. Y, Ohio, Wis,; 20th, Conn,, Iil., N.
J., R. I; 21st, Me,, N. H; 22nd, T1l,; 23vd, Texus; 24th, Ala.: 25th, Neb.; 26¢h, N, H.; 28th, Conu., Iil,,
Me., Mich., Wis;; 29th, Neb,; 30th, 11l,; 31st, Conn., Mass,, N. Y, R. L.

Lunar Halos.—2nd, Towa, Me.; 5th, N. Y.; 14th, Ind.; 15ih, Iowa, Mich., N. J.. Pena.; 16th, Ind.,
Ky., N. J., Ohio; 17th, Conn., Gu., IlL, Ind., Towa, Me., Mass,, N. J., N. C,, Texas, Wig; 18.h, Ala,, I1l.,
Ind., Iowa, La., Mich., Mo, N. J., N. Y, Tenn., Wis.; 19th, Del., Ind.,, Me., Mich., Minn,, N, J.,,N. Y.,
Ohio, Penn., Texas, Utah, Va.; 20th, Miss.,, Mo, N. J.,, N. Y., Va.; 21st, Col., Mich., Mo,, Texas; 22nd,
Kan., Mo., Neb., Texas, Va.; 23rd, Town, Mo., Texas; 24th, Ala., Mo 25th, Minn.; 27th, Ga., Iowa ; 28th,,
Fla.; 29th and 30th, La.

Mirage.—Tybee Island, Ga., lst, 8th; Duluth, Minn., 8th, 23nd, 24th; New Bedford, Mass., 25th 5
Barnegat, N. JJ., 31st.

Seintillation of Slars.—No observations of scintillation have been received for May.

MISCELLANEOUS PHENOMENA.

Zuologieal — Botanical —The Mooming and ripening of fruits only have heen reported : Appde in bloom
on the ¥ith in Conn.; 19th, Ga.; Tth and 13th, Hl.; Tth, 13th and 17th, Towa; 19th and 31=t, Me.; 16th,
17th and 21st, Mass.; 13th, Mo.; 2nd, Neb; 4th, N, .J.; 15th, N. H.; 21st and 30th, N. Y,; 6th, 7th, 8th,
15th, 14th and 15th, Ohio; 14th and 22nd, Penn.; 19th, Vt.; 18th, Wis. Adsparagus ripe, 1st, Muss,  Cherry
in bloom, 1st, 7Tth, 11th, 12th and 13th, Mass.; 4th, Conn.; 14th, 15th and 18th, N. Y.; 1st, Ohin; 8th,
Penn.; 16th, Vi; ripe, 22nd, Miss.  Cwrrants in bloom, 6ith, Mass.  Peaeh in bloom, 6th, Conn.; 3rd and
13th, Mass.; 19th, N.Y.; 2nd, 11th and 15th, Ohio ; ripe, 30th, Texas. Pear in bloom, 4th, Ill; 1Gth, Me.; 10th,
13th, 14th and 17th, Mass.; 17th, N. H.; 18th, 1%th and 21st, N. Y.; 9th and 18th, Penn.  [%wm in bloom,
18th, 111.; 11th and 13th, Iowa; 3rd and 13th, Mass,; 19th, N. Y.; 18th, Peun.; 15th and 18th, Vt.; 12th,
Wis. Ripe, 22nd, Miss. Quince in bloom, 26th, Mass.; 9th, N. J.; 18th, Qhio; 19th, Penn. Blackberries
in bloom, 2(th, N. &. Ripe, 10th, Texas. Aémond in bloom, 2nd, Neh. Strawberries in bloom, 1st, N. J,

Birps.—The first arrival and their migrations are reported as follows : Blaelbirds, 3d, Kans,  Blue-
jays, 5th, Kans. Bobelinks, 18th, Jowa; 15th, Me.; 13th and 15th, Mass; 14th, N. Y. Cuckoos, 19th, N. J.
‘Ducks, 30th, Dak.; 19th, Mass, NW,, and 221, NE. Geese, 3d, 4th, 5th aml 6th, Neb., N.; 15th, Minn,, N,
Kingbird$, Tth, Neb.; 12th, Obhio. Marling, 24, Wis. Night Hawks, 16th, Iowa.  Orivles, 1st. Me; 10th
and 14th, Mass.; 12th, Neb.; 12th and 15th, N. Y.; 12th, Ohio; 14th, Vi.; 17th, N. J.  Robbins, with
young, 16th, N. Y. Swcllows, Tth, Me.; 6th, Mass; 9th, Neb.; 1st, 14th and 16th, N. Y.; 3d, Ohio; &th,
Utah ; 6th and Tth, Vi; 14th, Virg. Yellowbirds, $th and 10th, Mass.; 17th, N. Y. Whippoorwills, 19th,
Towa; 14th, Mass.; 1st, Ohio.

InsECeTs.— Grasshoppers, flving at Camp Sheridan, Neb., N, 25th, NE., 29th; 2nd, still hatching out at.
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Cresswell, Kan., and at Corning, Mo.; 1st to 22u0d, hatching out at Clear Creek, Neb.; at Howard, Web,,
have hatched out duiing mounth, and, although’ heavy rains have destroyed many, they are still damaging
crops; 27th, at Melissa, Tex., brought thither by W. winds; left same at noonday ; Mezquite, Tex., (no date)
damaging crops; 14th, Ft. Gibsor, L. T., disappeared, drowned out by heavy rains; 29th, North Platte, flying
N.; Omaha, injured by cold rains; many destroyed by the farmers; injuring crops somewhat; 28:h, coming
out of the ground at Svuth Orange, N."J., 30:h, appeared at Ardenin, N, Y.; 7th, 8th-and 9th at Boern,
Tex., flying N., large swarm; 10th, all gone; 12th to 25th, Grifin, Tex., fiying N., no damags done; Den-
ison, Tex., hatched out rapidly the first three duys in_April; Apeil 23ed, began moving and destroving ;
May 15th commenced flying northward. with southerly winds, their numbers sicadily decreasing until the
26th, when they disappeared. Colorado Beetles. — Dastroying potato crop at Milford, Ind, doing much
damage at Litchfield, Mich.; destructive at Auburn, N. H.; 16th, South Orange, N. J.; Gth, Starkey, N. Y.,
13th, Morgantowu, W, Va.; 20th, Flushing, N. Y. : : '

Fisnes.—Sturgeon, 3rd, Lower Brule Agency, caught in Missouri river.

DPolar Bands.—Ncb., Plattsmouth, 1st. Ohio, Carthagena, 2nd, 3rd, 12th, 13th, 18th, 23rd and 80ih.
Yowa, Monticello, 2nd ; Guttenberg, 3rd and 25th; Iown City, 4th, 10th, 26th to ’3]st; Nora Springs, 28th.
Minn., Duluth, 8rd. Me., Enstport, 10th. Ky., Louisville, 17th and 31st. Ga.. I‘):bee Island, 17th. La.,
Point Pleasant, 18th. N. H., Aubura, 23rd. "N, Y., Waterburgh, 27th. Ill, Elmira, 28th, Va., Wythe-

ville, 30th and 31st.

Sunscts.—The characteristics of the sky, as indicative of approaching fair or foul weather, have been
ohserved daily nt sunset at all Signal Service stations. The monthly means from 100 stations show that
74 doubtful cases, or blanks, weré recorded, and that out of the remaining 2,712 casts, 2,158, or 79.5 per
cent.; have been followed by the expected weather, )

Prarie and Forest Fires.—Near Wytheville, W. Va., 1st, 2nd ; Oregon, Mo., Ist, 4th ; Monticello, Iowa,
4th ; Clear Creek, Neb., 4th, 9th Brookhaven, N. Y. 7th ; Wappinger’s Falls, N. Y., 7tj\, 12th, 13th, 14th;
Omaha, Neb,, 8th, 9th; Marquette, Mich., 9th, 11th, 29th; Burlington, Vt,, 11th; Eastport, 11th, 12th,
15th, 16th; Duluth, Minn., 12th; Grand Rapids, Mich., 13th; in northern New York, 12¢h to end of month;
Alpena, Mich,, and in New Brunswick, 14th; Portland, Me., 14th, 15th, 16th; Springfield; Mass., White
Mountains, N, H,.and Nile, N. Y., 15th; Mt. Desert, Me., and Adirondack Mouutains, 16th; Full River,
Mass, 17th; Escanaba, Mich, 17th, 23rd, (town in greal danger,) 29th, 31st; Portsmouth, N. C., 20th;
31st, for severnt days extensive forest fires huve been raging in Marquette, St. Clair and Lapcer counties,
Mich., and the towns of Quata, Schooleraft county, and Greenwood, Ogemaw county, were cutirely detroyed.

Meteors—1st, North Volney, N.Y.; Jacksonburg, Ohio. 5th, Stockton, Tex. 10th, Jacksonburg, Ohio.
11th, Tybee Islund; Lyndon, Ill; Wilmington. N. C. 12th, Tybee Island; .S:z}e:m, -N‘- J.  17th, Brecken-
tidge. 20th, Jucksonburg, Ohio.  21st, Leavenworth. 22nd, Oregon, Mo; I?mbmass, Vis,  25th, Starkey,
N.Y. 27th, Woodstock, Md. 28th, Woodstock, Md.; Carthageua, Ohio. (‘2?“)’ ?\Iom(;cell;o, lowa.

Zodiacal light was observed as follows: Southington, Conn., 8rd, 4th, Gth, 7th and 12th; Moanticelln
Towa, 1st, 4th, 5/th. 6th, 7th, 8th, 10th, 11th; Cambridge, Mass, 8§th; Adrian, Mich., 3rd, 6th, 11th; Atco,
N, dJ., 4th, 12th, 13th, 14th; Wnre)fburgh, N. Y, 4th, Gth; v\\'ylhevdle, Va., l_s‘t, 9t_l);r10t]); Savannah’
Ga., Ist, 2nd, 8rd, 5th, 7th, 8th, 9th, 10th, 11th, 13th, 14th, 15th, 16th, 29th, 30th, Sst; Tybee Island, Ga.
12th, 14th, 31st. A :

Earthquakes have been reported as follows: On the 2ud, Oshawa, Canada West, at 10:20 p, m.; shock
lustiug 10 seconds.  9th, at 8:30 p. m., several shocks, lasting &5 minutes, on t.he cousts of Peru,) Bolivia and
Chili.” 10th, earthquake waves on the Sandwich Islands aud the California cnaﬁlt. 15th, Port Stanley,
Outario, in the morning, a wave § feet high, prolably due to some carthquake shock, _'Su_dtlouly swept along
the northern shore of Lake Erie, followed for an hour by smaller ones.  25th, carthquake shock Knoxvilic,
Ténn. -96th, 8 p- m., carthquake shock, New Harmony, Ind. <t of Per i

Concerning the carthquake of the cvening of the 9th on the southern coa~1 Or e‘tlsl’tim(' lt he accompn- -
nying destructive wave which. spread over a great part of the Pacific ocenn,lt 1e ?P‘i” o at 'mvc been re-
ceived are, in brief, to the Sollowing cffect: Abont 8:30 p. m. several very 1exlwt) ,1180:41 zctno earthquako
shocks occurred within four or five minutes throughout the region from Aviea ( l" o u)‘fO, Mexitlones,
At the southern extremity of Bolivia, and apparently procecding from a ccn}?tld 'Il:;'a"’:}l "Clil‘ tne boundary

etween Peru aud Bolivia, or near 'the voleano Llago, (Laguna? or Argua?) Cle{ oS wqre fels with
less severity nt Antofagesta, (possibily the town of that name in the Arggzufmf]. (;l; ?(fexiae}", lat. 264° 8.,
lon, 673°) und also throughout Chili'and northern Peru. The shock was lnmse mce y fol ;’“ cd hy a great
ocean wave; which began Dy a recession of the sed from the shore; " this "CCC'S]“""’; vore r? b been going
on during the continuance of ‘the shocks. Within a few minutes after the las S-ti{ ; _squ}c ¢, and in some
cases while firc-engines were being placed near the sea shore to obtain water for ex -]‘g‘lj‘\b Hng tgc fires, the
great wave suddenly dashed up over the shore, destroying everything within is reach.  Among the detailed

t
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reporis that have been reselved are ths fullowing: Beginning at the centeal region, at the mouth of the
river Lon, (Jat. 21.5> S, lon. 2275° W.)) we have, first, Cobija, (lat. 22.5° 8.,) three-fourths of the town
destroved ; wave 33 ft. high. Tozopilla, town obliterated. Mexillones, (lat. 23.1° 5.)) town two-thirds
obliterated ; wave 65 f. high.  Coquimbo, (lat. 29.9° 8..) light shocks. Going northward we have, first,
Pebillon de Pica, or Chavanazo, /lat. 21.2° 8)) town obliterated by the shock. fire and the water; many
vessels injured in the harbor; th:sea continued greatly agitated all night. Huanillos. town obliterated ;
wave nearly 60 ft. high. Iquique, (lat. 20.2° S,) shock: about 8:30 p. m., exact interval from first to last
4 m. 20 sec., all proceeding from the southens', and with great regularity; the whole town shaken down,
burned with fire or washed nway ; the recessinn of the sea occurred, and the first great wave came in several
minutes, possibly 10 minutes, after the first shock. Aricn, (lut. 18.4° 8.,) very numerous shocks, destroying
all the fine buildings, fullowed by a recession of the sea, and then 8 succcessive waves, from 10 to 15 feet in
height. Tlo, (lat. 1.6 S.,) partly destroyed by ocean wave, Callao, (12> 5, long. 77.1° W.)) the first
ocean wave felt at 11 p. m; sceveral distinet rises and falls were felt during the night; the highest
vise, about 8 feet, occurred at 4 a. m., 10th, Anaheim, Cal, (lat. 33.8” N.,) ncean wave rose 12 feet
in a few minutes. Gaviota, Cul., (lat. 34.4° N, long. 120.1°,) water rosc and fell 12 feet three times
in succe:sim, between Th. 10m, and 7h. 30m. a. m. San Francisco, (37.5° N., long. 122.5°)) first carth-
quake wave began Gh. 18m.; maximum wave of 14 inches rise and full at 8h, 20m. a. m., with maxima
onc hour apart; five rises and falls of 9 inches occurred in 8 minutes, superposed upon the larger
wave. Sandwich Islands, throughout these izlands the waves were large and sometimes destructive.
The time of the first wave is well fixed for Honolulu as 4h. 45m. a. m., at which timz the tide ran out and
returned in 12 minntes; in this time the observers at Oaha and Maui agree. At Hilo, further southeast-
ward, the observer says the ebb began at 4 a. m., and the wave swept in at 5 a. m., and others kept coming
in all day; at 7 a. m., 2 wave was timed and found 1o oceupy 4 min. in going through nn extreme rise and
fall of 14 ft.; in the afternoon three successive waves were timed and the average gave for cach, 20 min. in
passing through its rise and fall of 103 ft. The heights of-the waves at the differerent islands are as follows:
On Hawaii, 5 ft. at Kawaibie; 80 ft. at Kealakekua; 36 ft. at Hilo. On Maui, 6 to 12 {t, at Makee and
Mamalua ; 12 ft. at Lahaina; 22 ft. Kabului. On Qahu, 4 ft. 10 in. at Honolulu. On Kanah, 8 fi. at
Naivailiwila. The voleano of Kilauea had exhibited unusual activity during the previous two weeks.

The following table gives the meaus of cstimating approximately the velocity of the earthquake sea-

wave in its passage over the Pacific Ocean :

E Arrival of Wave, Great Average
. . xre "
Station. I{ﬁﬂ[l_ Dj‘,?‘(,,,r,%r:.ce | - Interval. circlo voloceity,
Local time. Normal distance. | hourly.
“ time,
o h. | h.om, I h. o °
[0777:C03 PSR AN 70.3W 0.0 | 830p. M. 1;‘? 2.0 0.0 —_—
First, 11 0Op. m. N 3.0 3.8
CANO - everrrrrrrsrnrrnres o ma 0.5 ISEmL L O] 16 ah f ome § 382
GAVIOD cevevvrerrerenrnn 4 12041 3.8  i7h.10m.to30 n. m. ‘é‘fg 13‘1; 73.8 y 5.2
y i$ First, ¢18a.m. . 18.8 5.8
San Francisco 122.5 3.6 |§ Max., 820 241 156 § 76.0 ¢ 40 ;
Honolulu ........es elrersiiessnenensens OV 157.9 5.8 ; First, 445a.m. 22.6 14.1 06.0 6.8

NOTES AND EXTRACTS,

Mr. 8. W. Holman, of Boston, communicates to the Philosophical Magazine the results, as regards the
aic, of a new metbod of studying the relation batween the viscosity and temperature of gases. As a result of
his first experiments he says, it would appear that the viscosity of air increases proportionally to the 0.77
power nearly of the absolute temperature expressed in Centigrade degrees betwezn the temperatures 32° and
212° Fahrenheit. ,

Mr. F. Guthrie describes & mercurial barometer of great sensitiveness, concerning which he states that
the models he has made appear to succeed well. Tt consists of an ordinary vertical barometer tube, con-
nected by a flat, horizontal, spiral tube of much smaller diameter, with a second short, open tube, corres-
ponding to the short leg of a syphon barometer. A small bubble of air is visible in the spiral tube, dividing
the mercury into two portions; the movement of this bubble is more rapid than the movement of the top of
the mercurial column in the proportion of the area of the vertical and spiral tubes.

_ Observations on the relation between . the weather and the twinkling of stars lqu heen made for a
number of years by Moutigny in Belgium, and, as the result of observations on 230 evenings, with his scin-
tillometer, he finds that the scintillations increase on the approach of a storm, especially of raiu;

The direet use of the heat of the sun, instead of its indirect use, as a motive power continues to attract



